Abstract
climatically independent comparisons of climate proxies. Tephra frameworks integrating both 23 distal and proximal tephra occurrences are essential to these investigations providing key 
193
(in revision). Following preliminary low-resolution analysis, high-resolution glass shard 194 concentration profiles were gained from the core deposits. The major element composition of 195 peaks in glass shard concentrations were characterised using electron-probe micro-analysis
196
(EPMA) with at least 20-40 individual shards from each deposit analysed (see Abbott et al., 197 in revision for full description). For all analysis and data comparison, the major element data 198 were normalised to an anhydrous basis, i.e. 100 % total oxides, however, the raw (Table S12) . Potential sources for geochemical populations and tephra or 
211
(1972) was utilised to construct a matrix for all these comparisons (Table S13) . Twenty-five outlines a tephra deposit type scheme that uses glass shard concentration profiles and 233 geochemical homogeneity/heterogeneity to identify six North Atlantic marine tephra deposits 234 types with common modes of tephra delivery and post-depositional reworking. Here that 235 scheme is utilised to aid the assessment of the deposits identified in the marine records The timing of deposition for each tephra deposit is given based on the available 250 climatostratigraphy for the specific core within which the horizons were isolated (Table 1) .
251
For some records, there is strong stratigraphic control based on proxy records from the cores Kverkfjöll volcanic system, was also identified alongside several outlying shards (Figure 7b ).
484
The significant dominance of a single homogeneous population in the 1680-1681 cm peak,
485
suggests that this material was deposited via primary ashfall and that this tephra deposit reconstructions of the structure of tephra deposits gained using X-ray microtomography. In addition to the isochronous deposits outlined in Section 4.1, six tephra deposits in the 575 MD99-2251 core and four in the GIK23415-9 sequence were assessed as having non- (Tables S8 and S10) . eruptions cannot be ruled out as some were isolated within periods of limited IRD deposition.
605
In this later scenario, deposition would have been via primary ashfall with no temporal delay, These differing scenarios and the uncertainty in the depositional processes implies that 612 further investigations are required to assess whether these populations are isochronous.
613
Consequentially we have reported the significant geochemical populations, but we have not 614 incorporated them within the regional tephra framework until further evidence is gained. processes. An example of how tracing these populations into other records could provide 621 further insights into their isochronous nature is provided within our work.
623
The assessment of potential correlations (Table S13) The marine tephra framework presented in this study should not be viewed as complete.
Reconstructing Icelandic volcanic history

751
However, by focusing on maximising the number and geographical range of sequences an 752 initial framework has been produced that is a significant step towards a more comprehensive tephra deposits were used to build an enhanced North Atlantic marine tephra framework.
770
Eleven isochronous deposits were identified in a wide network of marine sequences and have 771 been integrated with prior data to create a marine tephra framework for the MIS 2-3 period.
772
Key information for each deposit, such as their spatial extent, geochemical signature, eruptive 773 source and timing of deposition, is synthesised. A number of significant geochemical 774 populations are also reported that require further work to assess whether they originate from 775 single volcanic eruptions and were deposited isochronously via primary tephra fallout. There is considerable potential to improve this framework by tracing the deposits into other Table S11 : Analysis of glass-based geochemical populations present within tephra deposits 968 identified in the GIK23415-9 marine core. n = total number of analyses from deposits. Veid.-
969
Bárd. = Veidivötn-Bárdarbunga. Table 1 : Summary of isochronous horizons and significant geochemical populations forming the marine tephra framework for the North Atlantic between 25-60 ka BP. The designation of climatic events is based on pre-existing stratigraphic frameworks for the cores. 
